Sodium borohydride (2.48 g, 56.6 mmol), dry THF (75 mL), and diphenic acid (3.40 g, 13.7 mmol) were added in one portion to a 500 mL two-necked, roundbottomed flask fitted with magnetic stir bar and a reflux condenser. The flask was cooled in an ice bath. To this, a solution of iodine (7.31 g, 28.9 mmol) in dry THF (35 mL) was poured via an addition pump slowly over 45 min. After the addition of iodine was complete, the reaction mixture was heated to reflux (18 h) and then cooled to room temperature. Methanol (60 mL) was added cautiously until the mixture become clear. After stirring (30 min), the solvent was removed, leaving a white paste, which was treated with 75 mL. KOH (20% w/v).
The resultant suspension was stirred 4 hours and extracted with ethyl acetate (3 x 80 mL).
The organic layer was dried over sodium sulfate and concentrated in vacuum, affording A as a brownish solid (2.57 g, 93%). Procedure B. [4] LiAlH4 (6.50 g, 160 mmol) and dry THF (100 mL) were placed in a flame dried 500 mL Schlenk flask. The mixture was cooled with an ice bath and Diphenic acid (20.0 g, 82 mmol) in dry THF (50 mL) was added dropwise to the stirring mixture. After the addition was complete, the flask was removed from the ice bath and allowed to warm to room temperature. The reaction mixture was heated at reflux for 4 h then stirred overnight at room temperature. After cooling the mixture with an ice bath, water (15 mL) was added dropwise, followed by NaOH (aq) 15% (w/v) (7 mL) and water (15 mL). The resulting S5 yellow mixture was warmed to room temperature, and the solids were separated by filtration.
The filtrate was placed on a rotary evaporator to remove the solvent. The remaining brownish-yellow solid was recrystallized from toluene:hexanes to give 12. 
2,2'-bis((bromomethyl)benzene) Ia
Compound Ia was obtained by a slight modification of a reported procedure: [5] PBr3 (11.0 mL, 110 mmol) was added dropwise to a solution of B (6.90 g, 32.3 mmol) in dry CH2Cl2 (300 mL) at 0°C over the course of 15 minutes under nitrogen atmosphere. The mixture was allowed to warm up till room temperature and furtherly refluxed for 7 h. Mixture was poured onto crushed ice (250 mL) and stirred 1 h. after which CHCl3 (200 mL) was added. The organic layer was separated, and the aqueous layer was additionally extracted with CHCl3
(1 x 100 mL). The combined organic extracts were washed with a saturated aqueous solution of NaHCO3 (3 x 150 ml) and dried with Na2SO4. The organic solvent was evaporated to give a solid which is furtherly purified by flash chromatography (P.E: E.A, 99:1) to give Ia as a pale brown solid (7.45 g, 73%. 
S6
2,2'-oxydibenzaldehyde C According to literature procedure: [6] To a solution 2-fluorobenzaldehyde (3.724 g, 30 mmol) and salicylaldehyde (3.050 g, 25 mmol.) in 25mL of dry N,N-dimethylacetamide, was added finely grounded K2CO3 (3.448 g, 25 mmol.) and the reaction mixture was stirred for 4 hours at 170 °C under a N2 atmosphere. After cooling to room temperature, distilled H2O (100 mL) were added to mixture and extracted with EtOAc (3 x 50 mL); the organic extract was washed with H2O (100 mL), brine (150 mL) and dried over Na2SO4. Removal of solvent under reduced pressure followed by flash chromatography (AcOEt:P.E, 5:95), gave C (3.89 g, 82%) as a colorless solid. NMR spectra are in good agreement with those reported. (oxybis(2,1-phenylene))dimethanol D To a stirred solution of C (4.55 mmol) in EtOH (100 mL) was added NaBH4 (11.40 mmol, 2.1 equiv) portion wise over 15 minutes under ice bath conditions. The reaction mixture was additionally stirred for 1 hour at room temperature and then an aqueous solution of NH4Cl (50 mL, 3.5% w/v) was added to reaction mixture and stirred for 15 minutes while burbling elapsed. Suspension was evaporated till the most EtOH removed and residue was extracted with EtOAc (3x 25 mL), the organic extract was washed with brine and dried with Na2SO4. Compound Ib was obtained by extrapolation of a reported procedure: [5] PBr3 (3.1 mL, 0.033 mol) was added dropwise to a solution of D (6.10 g, 0.0323 mol) in dry Et2O (150 mL) at -10 °C over the course of 45 minutes. The mixture was allowed to warm up till room temperature and furtherly refluxed for 4 h. At the end, the mixture was poured onto crushed ice (250 mL) and stirred 1 hour after which CHCl3 (50 mL) was added. The organic layer was separated, and the aqueous layer was additionally extracted with CHCl3 (1 x 50 mL).
The combined organic extracts were washed with a saturated aqueous solution of NaHCO3
(2 x 50 mL) and dried with Na2SO4. The organic solvent was evaporated to give as a yellowish solid which is furtherly purified by recrystallization from hexanes:P.E (1:3) to
give Ib as colorless solid (8.12 g, 83%.). Procedure to obtain N,N'-diarylformamidines IIa-d: To a well-stirred mixture of triethylorthoformate (100 mmol) and glacial acetic acid (600 mg, 10 mmol) was added the corresponding aniline (200 mmol, 2 equiv.) at room temperature. The flask was then coupled to a condenser and the reaction mixture was heated at 160°C for 18 h. After that, it was cooled down to room temperature and the resulting solid was recrystallized from acetoneethanol. Pure N,N'-diarylformamidines were obtained as final product and were used directly in the further steps. NMR characterization was in good agreement with that in literature. [6] 2.2 First catalytic activity test of NHC-gold(I) complexes 3-10 S8 4-methoxy-N-(prop-2-yn-1-yl)benzamide D was prepared according to a reported procedure: [7] Propargylamine (1.1 mL, 15 mmol) and Et3N (2.1 mL, 15 mmol) were dissolved in CH2Cl2 (30 mL) and solution was cooled to 0 °C. A solution of 4methoxybenzoyl chloride (2.56 g, 15 mmol) in CH2Cl2 (15 mL) was added dropwise under stirring. The reaction mixture was let to warm up to room temperature overnight. Reaction was quenched with HCl (aq) (30 mL, 1 M) and extracted with CH2Cl2 (3x20 mL). Organics were washed with NaHCO3 solution (5% w/v, 2×20 mL), water (50 mL) and brine (50 mL), dried over Na2SO4 and evaporated under reduced pressure. The product was dried in vacuo.
No further purification of the product was necessary. The product was obtained as yellowish solid (2.55 g, 90%). The identity of the product was confirmed by 1 H NMR.
Reactions at room temperature: The reagent and the internal standard were dissolved in CDCl3 and an NMR spectrum was measured. The gold pre-catalyst and AgNTf2 were added and the tube was shaken vigorously. Yield was determined by integrating the NMR signals against the internal standard. 10 (25 µL, 1.47 mg/mL, 0.05 µmol, 0.025 mol%), AgNTf2 (20 µL, 1 mg/mL, 0.05 µmol). Yield = 7% determined vs internal standard. S12 3. References S42 X-Ray diffraction analyses were accomplished on Bruker Smart CCD or Bruker APEX-II diffractometers using radiation MoKα (λ = 0.71073 Å), 0.5° omega-scans with CCD area detector. Intensities were corrected for Lorentz and polarization effects; an empirical scaling and absorption correction was applied using SADABS [1] based on the Laue symmetry of the reciprocal space. The structures were solved with SHELXT-2014 [2] and refined against F 2 with a Full-matrix least-squares algorithm using the SHELXL-2017/1 software [3] . The [3] G.M. Sheldrick. Acta Crystallogr., Sect. C 2015, 71, 3-8. data and structure refinement for 1b, 1c, 1f, 1g, 3, 4 representation of 1b, 1c, 1f, 1g, 3, 4 , 6 and 7. 
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